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Outcome - 1 - Faraday’s Experiments
Describe experiments to show that changing magnetic field inside a conducting loop
induces a current in the loop

(1)

In the shown figure, moving the magnet away from the wire loop induces current in the loop.
What is the direction of the current in the the loop?

o8 e Ul elal e, dalall 5 Tl 5eS Sl Casiuy ASL) Adla)) e Tasay aidaline O jad e gl JSAEN 3

Directionof motion of the magnet dalal)
Caslalitall 45 ja olad) -

A | Clockwise dclull ylie o | B | Counterclockwise dclull O )lie uSe

C | Out of the page daswallz )& | D |Into the page dadiall Jab

2

In the shown figure, moving the magnet away from the wire loop induces current in the loop.
What is the direction of the current in the the loop?

o8 e Ul elal e, ddlall 5 Tl 5eS Sld Casiuy RS Adla)) e Tasny Gaidaline O jad praia gall JSAEN 3

2zl
5
P
A | Clockwise dclul ylie 2o | B | Counterclockwise delull o jlie (e
C | Out of the page dasall = s | D | Into the page dasall il
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loop measure an induced potential difference?

Gialucall dgad) (58 Guals dsla JS 8 jhay Juatiall inatl ) Uil JISEYT (e (@) Aa 6 A

In which case(s) of the given figure does the voltmeter, connected to the terminals of the

“' v=0
D

3)

only 1,3 and 4
4 53510

B

only 2
Lo D) Al

only 1
Lasa 1 Al

D

only 1 and 3

3,1 Allall

(1

)

Outcome - 2 - Magnetic flux
Calculate the magnetic flux ¢B through a given surface

magnetic flux is defined as

43 o uadaliial) G303 i ja

the surface mtegral of the magnetic field passing through a differential element of area
Faliaall Ll jeaie et (63 uehalidl Jlaall sl Jal<il

the surface drevitive of the magnetic field passing through a differential element of area

daludl yie e @ daliaal) Jlaall daand) dEiial)

voloume

the voloume integral of the magnetic field passing through a differential element of

voloume

the voloume drevitive of the magnetic field passing through a differential element of

axall jie ey @ udalinall Jlaall dpen sl dsial)
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Consider theflat loop of area ( A ) Placed in a constant magnectic field ( B ) as shown in

figure. The magntic field makes an angle ( @ ) with the area normal vector ( A ) . What can
we do to increase the magnetic flux through the loop?

el aimy JSEN L mnge o WS (B )l daline Jlae 3( A) Leinlise dadane d3la 3 5a 5 iyl
55 peudaliiall (g8 Baly 31 Jad o Wiay 13l (A ) A8l (03 penll anad) dne g () gl undalinal)
eaalal)

Rotate the loop such that area normal vector (}T ) becomes perpendicular to (§ )
(B rsblind) Jadl o o350 (A )ogasanll ol dole oy Gy Bl 5 8
Rotate the loop such that area normal vector (}T ) makes (@ =45°) angle with ( §)
B bl Jlaall oo (6 =45° ) G5l (A )es3panll pehanall anio oy Cumy il 350 o8
Reduce the magnitude of magnetic field (§ )

B gusshlinall Jlaall 505 Jiliy o3
Rotate the loop such that area normal vector A becomes parallel to B
B ublinall Jlaall U ge Ao ganll o) dnia eay Cuny Zlall o530 28
3

How much magnetic flux passes the upper surface of the disc shown in the figure

B=0.06T

- 1.5x10* wb B |1.5x10*wb

-4.7x107% wb D |4.7x107%wb
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What is the magnetic flux through the loop of 4.2 cm radius, 1f 1t 1s placed in the constant

field B=12 T as shown in the figure?
Jlxall § Lgazg Lisd.2 eme Wyhad Caual Of caade 13] dalod! Slizmy (U1 (quablisall §3431 ludo Lo
?Ml ‘3 e 9D WSB=12T CA:iU'Jl ngzx.bb.a.qjl

6.2x102 Wb 4.5x102 Wb

2.3x102 Wb D |[1.8x10% Wb

Outcome - 3 -induced potential difference

(1)

The plane of the circular loop shown in the figure 1s perpendicular to a magnetic field with
magnitude B = 0.500 T. The magnetic field goes to zero at a constant rate in 0.250 s. The
mduced voltage 1n the loop 1s 1.24 V during that time. What is the radius of the loop?

Janay Jaall (i2 ) 133 (B = 0.5 T)) o_ldia ouatlaling Jlae aa 8alaa iy s dlis yo dila ) slaall JSEI o
Aalal) Hl8 Chuai Casal (1,24 V) Al 3 Canusall 3gall 33 S 5 (8= 0.25 $)00) Bla paaiy o S

O]

QOO OIBIe 0060
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A wire loop 1s placed in a uniform magnetic field. Over a period of 2 s, the loop 1s shrunk.
Which statement about the induced potential difference is correct?

oi L laable (of Aalall (aliliD g s j08 e )5 i A alitie uwdaline Jlae 3 Al dils paun g
§Eaadiaall dgad) (A (3l Lad daaa

There will be some induced potential difference
Cinuall agall (88 e Le H¥8 4T ) Sau

There will be no induced potential difference because the loop changes size along one
axis and not the other

DAY saall 050 3305 ) me Jb o Lgana i dalal) Y antine aga 38445 0055

There will be no induced potential difference because the loop is not closed
i Cuupd A0 (Y Cinnn 3 5525 015 0

There will be no induced potential difference because the loop is shrinking.
paliti ABlall (Y (iniine g (38 AT ()55 (]

Outcome - 4 - Lenz’s Law
State Lenz’s Law as: ‘An induced current in a loop will have a direction such that the
magnetic field due to the induced current opposes the change in the magnetic flux that
induces the current

(1)

Which of the following statements a law in physics that provides a rule for determining the

direction of an induced current in a loop?
dals 8 Cadieead) L) olad) aaail 3acls iy oLy Sl 9_6.’1_'1}315 Jiay A0l it} Ga o

Lenz’s Law BT PEPLIL] B | Newton’’s Third Law of Motion
o sl Gl o gl

Ohm’s Law ash 0S8 D | Law of reflection oSty ) 5ild
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The magnetic field due to the induced current opposes the change in the magnetic flux that

mduces the current this statement called
Jiad 28l o3 dynn (o3 Jlaal) i sl o iy Cantiadll Ll (o il aulalia el Jladl

Lenz’s Law BT PEPLIL B | Newton’’s Third Law of Motion
O sl Gl oy g3Lal)

Ohm’s Law asl o8 D |Law of reflection oalSail ) 5iE

3

In the figure, a bar magnet moves away from the solenoid.The induced current through the

resistor R is
dagliial) 8 Guatieal) L) sladl Gl Calall e Gulalinal sl die | ) jladll JSEN 3

fromxtoy fromy to x
Y xoe

There 1s no induced current through Into the page
the resistor Gatie jliaa g Y

4

The Figure shows metal ring free to move What happens to the ring
Alal) cpa QuublUaal) cu i aie AQlall Giaay 13a 38 5al 5 ja dpinea dila ) jladll JCEN i

v
*————l
S N

Moving to the right B | Moving to the lef

Rotates around itself D | notmove
Lgusii Jm I8 Y
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The figure shows a metal ring that is placed on Horizontal surface, when we move the
induced current is generated in the loop counterclockwise when

il o) aw o gl Lulalize ol ai Laxie 5 ¢ a8l mdaws e Go g e dpinma dila ) 5laall JCAN 8
Ladie delull o jlie sladl (uSay dlga Cialoes i A8lad) 8 A gl Alld () gl o 03 5anll b ) 5ae

The magnet moves closer to the ring The magnet moves away from the ring

The ring moves horizontally to the The ring moves horizontally to the lef

righ Crradl) pa Ll Calal) & jaty Sl e Uaf Calll & jay
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Outcome -5 -
Induced Potential Difference on a Wire Moving in a Magnetic Field

(1)

A metal bar 1s moving with constant velocity through a uniform magnetic field pointing into
the page, as shown in the figure. Which of the following most accurately represents the
charge distribution on the surface of the bar?

Jas AV Cpa (o JSEN 3 LS Jalal) jat dalad] alaiie udaline Jlae J2l &30 de s dnalad (Bl o o
Sabadl Ao cliaill A8y <Y a5 gl

<l

RFRERIRR

®
®
®
®
®

+++++++ 4
++++++++
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In the adjacent figure, A conducting rod is pulled horizontally. The rod moves at constant
speed (v = 5.0 m/s) the inside a magnetic field (B =2 T) and the if the resistance of the circut
1s(R=209Q).and (a=20 cm). What is the current [ Ammeter (A) reading]

3l IS 1Y) v = 5.0 m/sle ke dgaie Aoy Jua sl 38w J gl o diage (Bl s 2y lad) 83N 8
il Jlata Ay af R =20 Q sgbed Hlall Ll 400 5ol da laall B =2.0 T sl hlivall Jlal)
a =20 cm» Jaa sl 48w e of alall g SV e duadly o) Al g

® ® ® ® ® ®

i
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@ T S ae ? @
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B |01A

1.0A
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A conducting rod 1s pulled horizontally by a constant force of magnitude (F =5 N) along a set
of conducting rails separated by a distance (a = 0.5 m) . The two rails are connected, and no
friction occurs between the rod and the rails. A uniform magnetic field with magnitude (B =
0.5 T) 1s directed into the page. The rod moves at constant speed (v =5 m/s). What is the
magnitude of the induced potential difference in the loop formed by the connected rails
and the moving rod?

O ol aay (U) s S35 e diago 0 0580 G ome e (F = 5.0 N) b laie 5 ) adiiuse lls Gas

1) cdadiall oty A ash (B = 0.5 T) ohie alaiie unhliae Jlase 32 5 Eus (2 = 0.5 m) 48lue Legaiany

Mla@léﬁml(v:Sm/s)kﬂﬂ&;‘ OJJM'ILQJ:J
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Outcome -6 + Outcome-7
Induced potential difference as a function of time for a generator
Describe how direct and alternating potential differences are induced in a DC and an AC
generator through different connections between the rotating loop and the
external circuit

(1)

The generator 1s operated by rotating a coil (IN) tums in magnetic field (B) rotates at
frequency (f), which of the following curves shows the potential difference Induced as a
function of time for a simple alterating current generator

O3 Cus (B) @l puahline e (8 Sl (e (N) 220 o g5y cile 538 DDA o A 5all Jiai
23 yiall Uil daguey o gal e 3 AISS Canliaall agall (38 sedi ALY ciliatall o of (F) 23y Calall

AV

hann
SRVAVAVAV

Case 1 4l Case 2 4l Case 3 4ul

Case 1 1 A B |Case? 2 sl

AL/
'l‘ il A\f:_‘,

.l

Case 3 340 | D |Caseland3 35140

2
The graph represents the changes in the potential that is produced by an AC generatoure,

which equation represent these changes?

M@miﬁ'}’awigi GAAJLAPJME_]:M'IJ_.IMﬂjﬁéﬂddﬂéh)@ﬁ”d@;ﬂ&)&ﬁ‘ﬁ@bﬁﬂy}‘dﬁnﬁ
Sl yaal) s

Vind/ Volt

%Aﬂﬂ‘m
VUUY

AVind = 6.0 Sin(4nt) AVind = 12 Sin(4nt)

AVind = 12 Cos(8nt) AVind = 12 Sin(8nt)
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A generator 1s operated by rotating a coil of N turns in a constant magnetic field of magnitude
B at a frequency f. The resistance of the coil 1s R, and the cross-sectional area of the coil is A.
Decide of the following statements is fals

o Al Ao lie £ 23 B aaal) ol uhaline Jloe (8 s DN e Cale 531 ool 0 Al Jin oy
bbb Al aaa AL s Calall i el adaiall dshaie 5 (R

The average induced potential difference doubles if the resistance, R, 1s doubled
Rée slaall chacliad 13) Caatinall agall (3 8 Ja gl Cacliaty

The average induced potential difference doubles 1f the magnetic field’s magnitude,

B, 1s doubled.
B ¢ ool e Jeicte il Bafladmedntibe il

The average induced potential difference doubles if the area, A, 1s doubled
ARl sl BT Erstaallvpatl s Save Sl 5,

The average induced potential difference doubles if the frequency, {, 1s doubled
P B ol Pin Tuall s el 8 dane Siase St
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Outcome — 8
Induced Electric Field
Solve problems related to induced electric field by changing magnetic flux

(1)

The general equation that 1s used to calculate the induced electric field is.

b Catonall b S Jlaall Ciluad 23308 U Zalall Alsladl)

— _9s
PE.ds=——

AV;
E = ind
nr

2

The current decrease from 3A to 1.0A in 0.1s in a solenoid of length 20 c¢cm 1s formed of 500
turns, the radius 1s 2 cm. What is the induced electric field inside the solenoid at 1.0 cm
from 1ts center?

ook Caualy 20cm 4l sk s A 500 (e )5S s Cile 3 0.1s 2 1A 0 3.0A (o S eSI Ll Gailily
0 K e e 1.0cm 2 o 5 cald) Jals dateaall Al <l Jlaal) cuwa) 2.0cm

1.57vim 0.64v/m

3.14x10%v/m 1.57x10%3v/m
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The magnetic field inside a wire loop with radius of 15.0 cm, change its magnitude according
to B=2t* find the magnitude of the induced electric field in the loop at t=2 s

B=2¢2 &Maall id 5 o jlnie 50305 15.0 cm Wk Caoad A€l dala Jaly bl Jlaall i
=2 s aic Zalall 3 Gl 3G Sl Jlaal) jlaia aa )

B [2.0V/m

D 10.6V/m

Outcome — 9 + Outcome- 10 + Outcome-11

Unit of inductance + Inductance of a Solenoid
Define the inductance of a device as a measure of its opposition to changes in current
flowing through it, measured in henry (H)

(1)

The unit of inductance 1s the henry (H) which is equivellent to
Jalas Al (H) sin o» Saallsas

B v.S

A
D v.A.S

2

An inductor of length 20 c¢cm 1s formed of 2000 turns/m, each of radius 10 cm . What is the
self-inductance of this inductor?

Gaaall 1) cald) Jalea be 10 cm Azkhie jhi Cialy | jie JSIAD000 (120 cm 4l b Casa ()5S

A 0.003 H B 0.06 H

C 0.03H D 0.6 H
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A coil of 100 turns carries a constant electric current of 2.0 A that creates a magnetic flux of
magnitude 0.40 Wb in each tum. What is the selfinductance of this coil and the induced
potential difference due to self induction?

Cal) Jalaala 46l JS 30,40 Wb Vilaline Gaxi 0l 12 0 A <l il ye€ Jany 2dl100 4l axe il
¢ Cualcal) gad) (§8 laka La g calall 1A

A |L=80H and AVind=0.8V L=50H and AVind=0.2V

C |L=20H and AVind=0V L=40H and AVind=20V

Outcome — 12
Mutual Induction
Solve problems related to self-induction and mutual induction

(1)

Depending on the figure. What does symbol Z represent in the equation?
Addaal) A 7 30 1 Jias ¢ glaall Jidd e tolaie )

dll

i
[Avind,z =—Z ﬁ

[Ade 2 =—Z —

It
Y

1 H-UI Coil 1 2'-03-6-" leZ

The mutual inductance between the B | The inductance of coil2 L,
twocolls M 2 Calall G1all Jalaa
M calell (o Jobiadl ¢aalt Jalaa

The inductance of co1l 1 L; The number of tums for coil 1 N;
1 calell Eaall Jalae 1 caledl Ccaldl aae
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A long solenoid with a circular cross section of radius r1 = 2.80 cm and n = 290 turns/cm is
inside and coaxial with a short coil that has a circular cross section of radius r. = 4.90 cm and
N = 31 turns (Figure). The current in the solenoid is increased at a constant rate from zero to
i =2.20 A over a time interval of 48.0 ms What is the potential difference induced in the
short coil while the current is changing?
n =290 turns/cm4iil sxe 5 ry = 2.80 cm o_hd Cainl (g )i o jo adaie 53 (high ol lcale
Ll Hsmall dana i JAAN =31 512 =4.90 cm o _hé Caai ] jila Lin jo lahis Gaaly juad cila Jab
48.0 msalsi dvie 33 5% JM2 =220 At shall (o il Jaeay W Calell & Ll sla gy JRal 4
el i Ladie juall) Calal) & Gaadieaall agad) (68 Gl

.\ P ) TRy | TR R | T | R | e, (RSP o
TN |]. I AR AT ""'I|I1 r|; .I}IJ i ;
|||‘|H| |I ” j”“"l |‘ 'i|“ i u“l*__I

i A
Il' 1L \ |||H‘ IH |\1l 1"! ||l I

0.128V

1.28V

Outcome-13
constant (T) in RL circuit
Calculate the inductive time constant TRL for an RL circuit

(1)

Consider an RL circuit with resistance R = 1.00MQ and inductance L = 1.00 H, which is
powered by a 10.0-V battery What is the time constant of the circuit

10.0-Vi sy dbaud 5 Ll 4y 5 ¢ L = 1,00 H sl Jalae Gile s R = 1.00MQ 4 slia <3 R 55300

B _dtal (pa )l La
— 68—
R L

S/.

10-%s

107 s
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Consider the RL circuit shown in the figure. When the switch is closed, the current in the
circuit increases exponentially to the value i = Vemi/R. If the inductor in this circuit is replaced
with an inductor having three times the number of turns per unit length, the time required
to reach a current of magnitude. 09/

Aol W Gl 55130 5 Slall Sl aiyy - Viaal) Jis vie | JSAN 8 Ao gl o glaall 5 Casall 5 500 5 Ra
a3 G 31 G ¢ sha 3aa 5 S Calalll ae JUd 35D 40 Camar 3 3000 038 a8 Candll Jladial 2313, 7 = Vemf/R
0.9i o_1a8a LS ) J s ol

R L

S/-

increases. stays the same

Decreases Ja D | increases.and decreases

Outcome —-14
RL circuit*

undrstand the equations related to RL circuits
(1)

A series circuit contains a battery that supplies Vemt= 40.0 V, an inductor with L= 2.20 H,
a resistor with R = 160.0 Q, and a switch, connected as shown in Figur. The switch is closed
at time t=0. How much work is done by the battery between t=0 and t = 1.65x102 s?
R=160.0Q 4iejslieaslio; L=2,20 Hads Jelae Cina s Vems = 40.0 VEili 4y Uy e 6l 3yl g siad

At alag oAl Jadll ke Lt = 0 (el aie ladl 338 o5 JSEN L3 pringe g LS Cliaia o lida
t=1.65x102sy t=0

‘S

—o

6.89 x 102] B [58x10%]

8.5x10%] D |-58x10%]
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A circuit contains an inductor of inductance 2.0 H connected in series with a resistor across
a 10 V DC source. The current 1n the circuit is 2.0 A. When the switch of the circuit 1s opened
suddenly a spark appears at the switch contacts due to a linear decay of the current with time
and becomes zero in 4.0 ms. What is the induced potential difference across the
inductance?
10 ysiasa 3¢ 58 iemn s pstie g 5 le Jomia? 0 H (ol in (lalan i e (g 5in iy S 5 5
Uala) Caauy el 8 yda (08 ) il jedad slad 3 yilall Uik i adie 2.0 A 50l 3 LS ey sV DC
Gaall e daliwal) dgall G 8L 4.0 msdMs jia Ll

| MA—CBE—
R L

e

AVind =10V B [AVind=100V

AVind = 1000V D |AVind=10V

3

What is the resistance in an RL circuit with L. = 33.03 mH if the time required for the
current to reach 75% of 1ts maximum value 1s 3.350 ms when suddenly switch closed?

75% Y Ll Jeadd a 3300 a3l QS 1Y) L= 33.03 mH i RL a5le 5 Cina syl 3 dagliall jfaia La
3.350 ms s 4lel o il (e
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What 1s the inductance i an RL circuit with R = 17.88 Q 1f the time required for the current
to reach 75% of its maximum value 1s 3.450 ms when suddenly switch closed ?

75% ) Ll Jead a 520 a3 K1) R=17.88 Qg RL aslie s Cine 3,000 8 Eiall Jalaa lala L
3.450 ms s» 4lel o il (e

L

== 0

B |7.4X10°H

D |0.21H

Outcome — 15 + 16 Energy Stored
Calculate the energy stored in the magnetic field of an inducto

(1)

A solenoid with a length of (15 cm) and a cross-sectional area of (4 cm?) is wound 300 times.
If an electric current pass through it, intensity (6.0A) find the the energy stored in the coil

2291 (6.0A) 41xi Al oS Jliiay e s 3300 4dde (il (4 cm?) 42kaie Galise s (15 cm) 4l 4l Cile
cilally Ad jidall ABUal

A |1.5x10*] B [-1.5x10%]J

C |[54x107] D |-54x10%]

2

when the current through the serirs circuitlS 8.0 J The total amount of energy stored in LC
mductor 1s equal to half 1ts maximum vlue ( ImT“x )find the the energy stored in magnetic

field
DLl e ) aall Gl g sl 4 Sl Ll 3o )5S Lanie 8.0 J 2 LC 3,0 a4yl 240Kl dsal)
rhlinad) Jlaal) A 4 A Bl ) (Imax / 2)

B [4.0]

D |80]J]
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Outcome — 17 - LC Circuits
Sketch graphs for an LC oscillator showing the variations of charge, current, electric
energy, and magnetic energy as functions of time, and the period of oscillation (T)

(1)

In the figure, the charged capacitor and the inductor are connected through a switch as shown
Imitially the charge om the capacitor ( qmax =2 C ) . As the switch is closed, current flows in
the circuit and the charge on the capacitor changes with time, Which of the following
equations represens charge on the capacitor asa function of time q(t) ?

(qmax=2C)L—ﬁS~°—“MUJﬁLbﬂl@M‘&ijﬂﬁuscu_uﬁuiﬂju - < ] ..»

Jia Adlal) ey ataall (s (sl el g Il Ain 5aE Cugm Al eSH 5ol L8 Sl saxh ALkl 33ie ) sie
Tqt) el AV CiiCal) da

q(®) = 5 qumax

q(t) = gmaxcos(3t)

2

When the switch of the circuit m the figure 1s closed. the current and the voltage in the
circuit oscillate over time. what is the physical quantity representd by the y- axis in the

graph?

el e il A LA Ll 5 agall B8 Ol ¢ slaall JSEN (8 A0 58 0 )all A FUiel) Ble Sie
(330l Alaga A 5eSU Ao sladll) SN 8 Sl ann 1 (2 y o gaa Lgiag (A Al juil) dgasl)

Y
ymax

The charge a3l The current okl

The energy stored in the electric The energy stored in the magnetic field
fieldg_;h)eﬁ" Jad) o 43 yia L) daal) G;.g):b.ul'i Jadll s 43 yia L) 48llal
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When the switch of the circuit m the figure 1s closed. the current and the voltage in the
circuit oscillate over time. what is the physical quantity representd by the y- axis in the

graph?
(e W oy Al (8 Ly Ll 5 aeall (58 (¢ slaell JSAN (8 450 5eSI 5 ) jall (8 ~lisall Bl8 aie
(5 90 Blagun A3l oSl An il SUSEN (5 Al 1 (B y s Loy () iy 3} A

The charge ; The current okl

The energy stored in the electric The energy stored in the magnetic field
ﬁeldg_‘ﬂ_.ugi\'n Jadll < 4 yia Ll s Guﬁj:al_\.:_n.‘l'l Jadll = 45 yia L) dallal

4

( Figure ) shows that the charge on the capacitor in an LC circuit 1s largest when the current
is zero. What about the potential difference across the capacitor ?
oS i Ll dad ()5S0 Latic el Gah (ol CHSA  Canall 55300 (IS A Jua ) plaall JSEN b
Al oda die (EISAN gl G ) (38 (S

——y g 8

The potential difference across the capacitor 1s largest when the current is the largest
O ol 5 e 2o “JE‘-‘“;‘EL:—“‘“E"‘—&SS‘M@J] G el (3

The potential difference across the capacitor is largest when the charge 1s the largest
Al dad ol vt WD e 330 ) 0 Laaie GO s gl g agall (38l jlaia S

The potential difference across the capacitor does not change.
Sl s sl g Al ol (3

The potential difference across the capacitor ossilate

g A a5l el 38
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Outcome — 18 - Alternating current circuit
Describe the alternating sinusoidal current, induced in a circuit containing a sinusoidal

time varying source of em
(1)
Which formula represent the current induced in a circuit containing a source of time-

varying emf?

Gl e e A0 S Andla B g8 jan (g giad b il 8 Al gl Ll Jiad AN diall Le

i = Inax sin(wt + @) i = Imax sin(wt - @)

i = Imax cos(wt - @) i =Vmax sin(wt - @)

2

In a single-loop circuit that has a resistor and a source of time varying emf, the voltage across
the resistor 1s vg = Vg sin (t), the current flow in the circuit 1s of phase O

A5l any & sliall e seall (emf YAl e Aailall 5 8l jnaa s aglie o g ginT AL 4S5 il
O 3l 9 Ll G ehall el ¢ 6888 vy = Vi sin (o)

WA=
R

‘/emf
O,

B
D
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3

A resistor of resistance R = 200 £ 1s connected 1n series to an alternating driving emf as
shown. The current in the circuit 1s given by 1 = 0.40 sin ( 200 n t ) . What is the expression

of the voltage Vg»

5 LS emfiily oSl dadlall 438 Qe U8 ame aa Ui e R =200 Qe slia 531 a5l Jua i &3
Vi 2l (@8 dleal guasall juail) 9 L i =040 sin ( 200 7 t )adslaall a5 a3l ae Juahy SUl a e

W
R

Ve

VR =40smn (200 wt)

V=80 cos (200 t)

VR =80sin (200t t)

©
B
D

VrR=400cos (200T1t)
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Outcome — 19 -
Single-loop circuit with a resistor and a source of time-varying emf
(1)
A time-varying emf sorce Vems = 20 sin(307 t) is connected in series to 15 Q resistor, what 1s
the current through the resistor at t=2.3x1072 s?

Sl le 15 Q 4delaa ejl-aﬂ o g“;"J'j-“ e Jsa sa Vemsr = 20 sin(307 t) e M o otdte agall jaas
9t=2.3x102 s adaall) dic gliall & jlall

WV
R

‘émf
)

B [2.0A

D J1.1A

2

The graph represents the voltage phasor through resistor at some instant, what does the
potential difference throw resistor at this instant?

O g agadl (@8 laia La o glia NS Sl el agall (3l Lo ddaal b (g shall aniall 3Ll )l Jiey

12V
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Outcome — 20
Power dissipated in a transmission line
Calculate dissipated powerin the power line

(1)

consider a power plant that produces 500 MW of power. If the power is transmitted at 350.
kV, and the total resistance of the power lines is 50 £ the power lost in the transmission
lines is

ddlall Ja ghaal 46 Jliall iS5 V' dalall (e 350, KV, Jai 2313 A8l (0500 MW it 48s ddasa (o)) (a5l
OS5 Jaill b a8 30 sl dalkll s 50 Q

B l102MW

D [102W

2

A power station produces 12 MW of power and is transported by an electrical voltage of 450
KYV. what is the disipated power in transmission lines if they are 110 Q resistance

450 KV o_hvia 3 568 sga ddaud o Jaill oot ue eli 2y 5 12 MW s laia 4530 3¢S 5 08 ¢ 48l ddasa i
110 € g slie cilS 13) Jail) Sl 8 Baasal) 3480 laka La

A |65x10°'W B [7.8x10*W

C |9.1x10*W D [9.6x10*W
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Outcome — 21
Transformer
Apply the ideal transformer equation ( ) to solve numerical problem
(1)
Which of the following equations relates the voltage and the current, between the primary
and secondary coils of an ideal transformer?

Ul 5o Jgaall o Ll 5 agall (58 ¢ 48Dl daa' 00N e aleal) (4 s

2

In the 1deal step-up transformer, which of the following is correct?

Srmaua i Laa g ¢ il I ) Jsadll

Np>Ni
P,<P,
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3

A step-up transformer has a primary coil consisting of 200 turns and a secondary coil

consisting of 3000 turns. The primary coil is supplied with an effective AC voltage of 90.0V
What is the voltage in the secondary circuit?

calell b9 35 ah 481 3000 (o (oSS (5 5 Cilag AL 200 (o (S Al cila o g giag agall bl Jgaa
6 3 Cilall B agadl aen) 90,0V Ay Jlad 03 S i gy ALY
A 1350V B 135V

C 3000V D 200V

Outcome — 22
Power transfer
(1)
A 150 W ideal transformer has an input potential difference of 9.0 V and an output
current of 5.0 A. What is the ratio of V output t0 Vinput?

5.0A Mugzoda JWg9.0V iudide g ok Jaie 150 W 45,8 e Jgaa

\J“'inplut‘_s"'l V output a‘."""s ks

2
In the ideal transformer, what is the ratio between the input and the output power?

Ada A JLAL) 380 ) Jgaall B ALS0al 308l A o La o Al Jgaal A
B |10

D |04
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Outcome — 23 + 24
Electromagnetic Laws

(1)

Which of the following equations correctly represents Maxwell's equation?

S sl dlalaa Tiaea J<G i AUl ey alaals !

ddg

j(;B-dS = Holeni SEB.dS = Up EOE

ddg jg q
= — — E.dA = —
j(;E.ds e <

2

Which of the following equations correctly represents Displacement Current?

Aal Y1 alalae raaa JS3 Jiad 20 e ataall )

B . ¢
fB.ds=uo<:em+:d)

ng.dAzi
c

0

In maxwell’s law,

dx
fB.dS =ﬂ0 an

what does the letter x represent in this equation?

daladll oda 3 X al) Jia 13

A Th tic fl m»}]:al_‘\.'l_n_‘l'i pxvill B i o
CHNZFNCHCTIX, L < The electric field el Jadll

C | The displacement current 4=1)¥) L3 | D | The the electric flux hgSh Gaxil)
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Maxwell’s - Ampere’s Law use to
paiiew yaa) — i gl 518

do :
SEB'dS = Mo So d_tE+ Holenl

Producing a magnetic field Inductively from a variable electrical flux or a current
L Al 51 e S g€ 3035 O (e Canlly uarbaline Jlaa il

Producing a magnetic field Inductively from a current
8 Al 5 Caally unlalize Jloe L)

Producing a magnetic field Inductively from a variable electrical flux
e b yeS 580 A e iadly iz Jlas #L)

producing an electric field Inductively from a variable magnetic flux
the i aiint S e Cially 3 eS Jlae L

Outcome — 25
Frequency of an electromagnetic

(1)

An FM radio station broadcasts at (90.5 MHz) What is the wavelengths of this wave

4 gall 033 2 gall Jshll Gl (1 90.5 MHz ) 225 e FMAeld) ddasa Cug

B |3448m

D |344.8km

(2)

What 1s the the frequency of an electromagnetic wave has 400 nm wavelength, traviling in

the vaccum
18l (8 05 nm 400 (o 5el Ll s dpadaline 5 3¢S 4 50 23 5 Lo

A |7.5x10"“Hz B 13448m

C |2.3x10"Hz D [23x10°Hz
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